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Abstract: Transient stability constr ained optimal pow er flow ( TSC-OPF ) pr oblem is div ided into tw o sub-
problems, w hich are optimal pow er flow ( OPF) and transient stability cont rol. T ra jecto ry sensitiv ities of
bo th velo cities and ro to r angles of g enerato rs with r espect to their mechanica l input pow er a re calcula ted
acco rding to the results o f transient stability simula tion. Shifting activ e pow er betw een the most critical
machine and the least critical one to r egain transient stability is obtained acco rding to tr ajecto ry sensitiv ities,
based on which upper and lowe r activ e pow er limits o f g ener ato rs in O PF model ar e modified and thus OPF
problem and transient stability contro l can be per formed itera tiv ely. Accura te expr essions o f tra jecto ry
sensitivities and their initial va lues have been deriv ed instead o f using appro ximate ones by w hich sma ller
shifting activ e pow er can be obtained and thus a more optimal opera tion point o f powe r system can be giv en.
A biggest ro tor ang le criterion under the center o f inertia refer ence frame is used to dete rmine critical o rder of
g enerato rs. Fur the rmo re, results obtained from 3-machine 9-bus system and 10-machine 39-bus system
valida te th e pr oposed method.
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x = f (x , y ,λ)　 x ( t0 ) = x 0 ( 1)
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??: x????? (?????????? ) ; y?
???? (??????????? ) ;λ????
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0= gx ( x , y ,λ)xλ+ gy ( x ,y ,λ)yλ+
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[Ei EjB ij co sWi j -
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　　 ∑n
j= 1, j≠ i
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? , Pei?? i???????????。
? 1　???????
Fig. 1　 Equivalent circuit of a generator
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Fig. 2　 Computation flow chart
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Tab. 1　 Cost and power output of generators after
initial OPF calculation in 3-machine system
???
??
???? /
MW
???? /
(＄  h-1)
????
?? /
MV A
??? /
(＄  h-1)
1 200 0. 006 0P2+ 2. 0P+ 140 105. 47+ j12. 18
2 150 0. 007 5P2+ 1. 5P+ 120 113. 10 - j1. 52
3 100 0. 007 0P2+ 1. 8P + 80 99. 33 - j22. 74
1131. 14
　　?????? 1. 2???????????
??????????????? ,?? ( 27)?
?? ,?? 2????? 1??????? ΔP1, 2
? 54. 115 0 MW。?????????? ,???
???????????? ,? 3???????
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1. 2???????????????????
? [10, 11 ] ?????。??????: xλ( t0 ) = 0,
yλ( t0 ) = 0, Ei / Pk = 0, Wi / Pk = 0, ki / Pk = 0,
? ΔP1, 2 = 60. 574 0 MW。?????????
? ,????????????。?? 2???? ,
?????????????????????
??????? ,??????????????
? ,???????? ,?? 3??。
? 2　??????????????
OPF????????
Tab. 2　Results af ter the f irst power sh if ting and
OPF calculation by two methods
???
??
???? ?? [12 ]???
?? /MVA ??? /(＄  h-1) ?? /MVA ??? /(＄  h-1)
1 159. 58+ j13. 21
2 58. 99 - j2. 94
3 98. 87 - j20. 43
1 172. 92
166. 04+ j13. 91
52. 53 - j3. 32
98. 90 - j19. 49
1 183. 49
4. 2　 10? 39????
??? O PF??? ,?????? 17???
?????? , tcl = 0. 2 s????? 17-18???
? ,?????????。5??? 10?????
?????????。? 3????? O PF???
????????。?? 1. 2?????????
?????? ,?? ( 27)???? 5?????
10??????? ΔP5, 10? 206. 269 6 MW。??
???????? ,???????? ,????
??? ,? 4????????????????
??。??????????????? ΔP5, 10 =
323. 428 1 MW。? 4??????? 1. 2????
?????????????????。??? ,
??????????????。
? 3　 3????????? 1?????????
Fig. 3　 Swing curves of relative rotor angle of
generators with respect to
generator 1 in 3-mach ine system
　　??????????? ,???? ,???
????????????? ,????????
??? ,????????????????? ;
?????????????????????
????????????? ,????????
???? ,???? ,????????????
??????。?? ,?? 3?? 4???? ,??
???????????? ,?????????
??????????。???????????
???????????????????? ,?
?????????????????????
??????????????。
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Tab. 3　 Cost and power of generators af ter initial
OPF calculation in 10-machine system
???
??
???? /
MW
???? /
(＄  h-1) ?? /MVA
??? /
(＄  h-1)
1 350 0. 019 3P2+ 6. 9P 244. 80 - j65. 55
2 650 0. 011 1P2+ 3. 7P 571. 11+ j363. 48
3 800 0. 010 4P2+ 2. 8P 647. 28+ j246. 52
4 750 0. 008 8P2+ 4. 7P 636. 73+ j113. 26
5 650 0. 012 8P2+ 2. 8P 513. 27+ j141. 31
6 750 0. 009 4P2+ 3. 7P 656. 01+ j221. 59
7 750 0. 009 9P2+ 4. 8P 563. 34+ j57. 86
8 700 0. 011 3P2+ 3. 6P 538. 94+ j43. 88
9 900 0. 007 1P2+ 3. 7P 836. 07+ j26. 40
10 1200 0. 006 4P2+ 3. 9P 984. 31+ j61. 54
61 755. 15
? 4　 10???????????????
OPF????????
Tab. 4　 Results after the first power shif ting and
OPF calculat ion by two methods
???
??
???? ?? [12 ]???
?? /MVA ??? /(＄  h-1) ?? /MVA ??? /(＄  h-1 )
1 242. 29 - j69. 53
2 567. 13+ j358. 92
3 643. 71+ j231. 80
4 642. 78+ j127. 74
5 307. 00+ j109. 70
6 656. 84+ j216. 57
7 564. 14+ j56. 61
8 537. 94+ j42. 52
9 835. 20+ j26. 66
10 1 190. 58+ j55. 70
62 617. 1
350. 00 - j51. 91
565. 02 - j357. 29
641. 68 - j226. 30
645. 55 - j139. 35
189. 85 - j105. 45
656. 61 - j214. 01
563. 9 - j56. 33
541. 48 - j44. 10
833. 58 - j26. 23
1 200. 00 - j56. 80
63 700. 1
? 4　 10????????? 10??
???????
Fig. 4　 Swing curves of relative rotor angle of
generators with respect to generator
10 in 10-mach ine system
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